Substitute Seq Listing 12101-011-999 
SEQUENCE LISTING 

<110> The Regents of the University of California 
whistler, Jennifer L 

<120> METHODS AND COMPOSITIONS FOR MODULATING AGONIST-INDUCED 
DOWNREGULATION OF G PROTEIN-COUPLED RECEPTORS 

<130> 316E-001510US (12101-011-999) 

<140> US/10/622,373 
<141> 2003-07-18 

<160> 9 

<170> Patentln version 3.1 

<210> 1 

<211> 4185 

<212> DNA 

<213> Homo sapiens 

<400> 1 

atgactgggg cagagattga gtctggtgcc caggtcaagc ctgaaaagaa gcctggggaa 60 

gaggttgtag gtggggctga gatagagaat gatgtccctc tggtggtcag acccaaggtt 120 

aggacccagg cccagataat gcctggggca aggcccaaga ataagtccaa ggttatgcct 180 

ggagcaagca ccaaagttga gacaagtgca gtgggtgggg cacgccctaa gagtaaggcc 240 

aaggcaatac ctgtttcacg atttaaggaa gaagcccaga tgtgggctca gcccaggttt 300 

ggtgctgaaa gattgtctaa gacagagaga aactcccaga ccaatatcat agcctctcca 360 

cttgtcagta ctgattctgt cttggttgct aaaacaaagt acctgtctga ggatagagaa 420 

ctggttaata cagacactga gagctttcct agaaggaagg cccattacca agcaggattc 480 

cagccttctt ttaggtcaaa ggaggagacc aatatggggt cctggtgctg tcctaggcct 540 

acatccaaac aagaagcctc tcctaattct gatttcaaat gggtagacaa atctgtgagt 600 

tccttgttct ggagtggaga tgaggtcact gcaaaatttc atcctgggaa tagggtaaaa 660 

gacagtaaca gatccatgca catggccaat caagaggcta ataccatgtc taggtcccaa 720 

actaaccagg agctctatat tgcatctagt tctggttctg aggatgagtc tgttaagaca 780 

ccctggttct gggccagaga taaaaccaat acctggtctg ggcccaggga agatcccaat 840 

agcaggtcca ggtttaggtc taagaaagaa gtctatgttg aatcaagttc tggatctgag 900 

catgaagacc atttggagtc ctggtttggg gctggaaagg agggcaaatt caggtccaaa 960 

atgagagctg ggaaggaggc caataacagg gccaggcaca gggccaagcg agaagcttgc 1020 

attgatttca tgcctgggtc tatagatgta attaaaaaag agtcctgttt ctggcctgaa 1080 

gaaaatgcta ataccttttc aaggcccatg atcaagaaag aggccagggc cagagcaatg 1140 

acaaaggaag aggccaaaac caaggcccga gccagggcca agcaagaagc caggtcagag 1200 

gaggaagccc tcattgggac ctggttctgg gctacagacg agtccagcat ggcagatgaa 1260 

gccagcatag agtccagtct acaagtggag gatgagtcca taattgggag ttggttctgg 1320 

actgaagaag aggccagtat ggggactggg gctagcagta aatccagacc aaggactgat 1380 

ggggagcgta ttggtgattc cttatttggg gctagggaaa agaccagtat gaaaactggg 1440 

gctgaggcca cctctgaatc tatactagca gctgatgatg aacaggtcat tattggttcc 1500 

tggttctggg ctggtgaaga ggtcaaccaa gaggctgagg aagagaccat ttttgggtcg 1560 

tggttctggg tcattgatgc ggccagtgtg gaatctggtg ttggggtcag ctgtgagtcc 1620 

aggacaaggt ctgaggaaga agaggtcatt ggtccctggt tttggtctgg agaacaagtt 1680 

gatatagagg ctggaatcgg agaagaggcc aggccaggag ctgaagaaga gacaatattc 1740 

gggtcctggt tttgggctga aaaccagacc tatatggatt gtagggctga aactagctgt 1800 

gacaccatgc aaggggctga ggaggaggag cccattattg ggtcctggtt ttggaccaga 1860 

gtagaagctt gtgtggaggg tgatgtcaac agcaagtcta gcctggagga caaggaagag 1920 

gccatgatac catgttttgg agccaaagaa gaggtcagta tgaagcatgg gactggtgtc 1980 

agatgcagat ttatggcagg ggctgaggag accaataata agtcttgctt ctgggcagaa 2040 

aaagaaccct gtatgtatcc tgccggtgga ggaagttgga agtctaggcc agaggaggaa 2100 

gaggacattg tcaattcgtg gttctggtcc agaaaataca caaagccaga ggccattata 2160 

gggtcctggt tatgggctac agaagagagt aatatagatg ggactggaga aaaggccaag 2220 

ttactgactg aagaggagac cataatcaat tcctggttct ggaaagaaga tgaagccatt 2280 

tcagaggcta ctgacagaga agagtccagg ccagaagctg aggaggggga cattgttggt 2340 

tcttggttct gggctggaga agaggacaga ctagagccag ctgctgagac tagagaagaa 2400 
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gacaggctag cagctgagaa agaaggtatt gttgggtcct ggtttggggc cagagaagag 2460 

accattagaa gagaggctgg gtcttgcagc aaatccagtc ctaaagctga agaggaagaa 2520 

gtcattattg ggtcctggtt ctgggaagaa gaggccagtc cggaggcagt ggcaggagtc 2580 

ggctttgagt caaagcctgg gactgaggag gaagaaatca ctgttgggtc ctggttctgg 2640 

cctgaagaag aagccagtat acaggctgga tctcaggcag tagaggaaat ggagtcagag 2700 

actgaagagg aaaccatttt tgggtcctgg ttctgggatg gaaaagaagt cagtgaagaa 2760 

gcaggaccat gctgtgtatc caagccagag gatgatgaag agatgattgt tgagtcctgg 2820 

ttctggtcta gagacaaagc cattaaggaa actggaactg tggccacctg tgagtccaag 2880 

ccagaaaatg aggaaggggc cattgttggg tcttggtttg aggctgaaga tgaggtagat 2940 

aacaggactg acaatggaag caactgtggg tccaggacat tagctgatga agatgaggcc 3000 

atagtggggt cctggttctg ggcaggagat gaggcccatt ttgaatcaaa tcctagcccc 3060 

gtgttcaggg ccatttgcag gtccacgtgt tcagttgaac aggagcctga tccttcacgc 3120 

aggcctcaga gttgggagga ggtcactgtt cagttcaagc ctggtccatg gggtagggtc 3180 

ggcttcccat ctataagccc ctttagattt ccgaaagagg cagcatcttt attctgtgaa 3240 

atgtttgggg gcaaacccag gaacatggta cttagcccag aaggggaaga tcaggaatct 3300 

ttgcttcagc ctgatcagcc tagtcctgag ttcccatttc agtatgatcc ttcctacagg 3360 

tcagtccagg aaattcgaga gcatcttagg gccaaggaga gtacagagcc tgagagttca 3420 

tcctgtaact gcatacaatg tgagctgaaa attggttctg aagagtttga agaactcctt 3480 

ttattaatgg aaaaaattcg ggatcctttt attcatgaaa tatctaaaat cgcaatgggt 3540 

atgagaagtg cttctcaatt tacccgagat ttcattcgag attcaggtgt tgtctcactt 3600 

attgaaacct tgcttaatta tccgtcctcc cgagttagaa caagtttttt ggaaaatatg 3660 

attcgcatgg ccccacctta tccgaatcta aacataattc agacatacat atgtaaagtg 3720 

tgtgaggaaa cccttgctta tagcgtggat tccccggaac agctgtctgg aataaggatg 3780 

attagacatc tcactactac tactgactat cacacactgg ttgccaatta tatgtctggg 3840 

tttctctcct tattagctac aggcaatgcc aaaacaaggt ttcatgtttt gaaaatgcta 3900 

ctgaatttgt ctgaaaatct tttcatgaca aaagaactac tcagtgctga agcagtgtca 3960 

gaatttatag gcctctttaa cagggaagag acaaatgaca atattcaaat tgttcttgca 4020 

atatttgaga atattggcaa caatatcaaa aaagaaacag tgttctctga tgatgatttc 4080 

aatattgagc cgcttatttc tgcattccac aaagttgaga aatttgctaa ggaactgcaa 4140 

ggcaaaacag acaatcaaaa tgaccctgaa ggggaccaag aaaat 4185 

<210> 2 

<211> 1404 

<212> PRT 

<213> Homo sapiens 

<400> 2 
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Trp 


Thr 


Phe 


Phe 
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Thr 
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Thr 
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Thr 
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Ala 


Glu 


He 


Glu 


1 






5 








10 








15 




Ser 


Gly 


Ala 


Gin 

20 


val 


Lys 


Pro 


Glu 


Lys 
25 


Lys 


Pro 


Gly 


Glu 


Glu 
30 


val 


val 


Gly 


Gly 


Ala 


Glu 


lie 


Glu 


Asn 


Asp 


val 


Pro 


Leu 


val 


val 


Arg 


Pro 


Lys 


35 










40 










45 






val 


Arg 


Thr 


Gin 


Ala 


Gin 


lie 


Met 


Pro 


Gly 


Ala 


Arg 


Pro 


Lys 


Asn 


Lys 




50 










55 










60 










Ser 


Lys 


val 


Met 


Pro 


Gly 


Ala 


Ser 


Thr 


Lys 


val 


Glu 


Thr 


Ser 


Ala 


val 


65 








70 








75 










80 


Gly 


Gly 


Ala 


Arg 


Pro 


Lys 


Ser 


Lys 


Ala 




Ala 


He 


Pro 


Val 


Ser 


Arg 








85 










^ s 










95 




Phe 


Lys 


Glu 


Glu 


Ala 


Gin 


Met 


Trp 


Ala 


Gin 


Pro 


Arg 


Phe 


Gly 


Ala 


Glu 






100 








105 








110 






Arg 


Leu 


Ser 


Lys 


Thr 


Glu 


Arg 


Asn 


Ser 


Gin 


Thr 


Asn 


lie 


He 


Ala 


Ser 




115 






120 










125 








Pro 


Leu 


val 


Ser 


Thr 


Asp 


ser 


Val 


Leu 


val 


Ala 


Lys 


Thr 


Lys 


Tyr 


Leu 




130 








135 










140 






Ser 


Glu 


Asp 


Arg 


Glu 


Leu 


val 


Asn 


Thr 


Asp 


Thr 


Glu 


Ser 


Phe 


Pro 


Arg 


145 






150 








155 










160 


Arg 


Lys 


Ala 


His 


Tyr 


Gin 


Ala 


Gly 


Phe 


Gin 


Pro 


Ser 


Phe 


Arg 


Ser 


Lys 






165 








170 








175 


Glu 


Glu 


Thr 


Asn 


Met 


Gly 


Ser 


Trp 


cys 


Cys 


Pro 


Arg 


Pro 


Thr 


Ser 


Lys 








180 






185 






190 




Gin 


Glu 


Ala 


Ser 


Pro 


Asn 


ser 


Asp 


Phe 


Lys 


Trp 


val 


Asp 


Lys 


Ser 


val 



195 200 205 
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Ser Ser Leu Phe Trp ser Gly Asp Glu val Thr Ala Lys Phe His Pro 

210 215 220 

Gly Asn Arg Val Lys Asp Ser Asn Arg Ser Met His Met Ala Asn Gin 
225 230 235 240 

Glu Ala Asn Thr Met Ser Arg Ser Gin Thr Asn Gin Glu Leu Tyr lie 

245 250 255 

Ala Ser ser Ser Gly Ser Glu Asp Glu Ser val Lys Thr Pro Trp Phe 

260 265 270 

Trp Ala Arg Asp Lys Thr Asn Thr Trp Ser Gly Pro Arg Glu Asp Pro 

275 280 285 

Asn Ser Arg Ser Arg Phe Arg Ser Lys Lys Glu Val Tyr val Glu Ser 

290 295 300 

Ser Ser Gly Ser Glu His Glu Asp His Leu Glu Ser Trp Phe Gly Ala 
305 310 315 320 

Gly Lys Glu Gly Lys Phe Arg Ser Lys Met Arg Ala Gly Lys Glu Ala 

325 330 335 

Asn Asn Arg Ala Arg His Arg Ala Lys Arg Glu Ala Cys lie Asp Phe 

340 345 350 

Met Pro Gly Ser lie Asp Val lie Lys Lys Glu Ser cys Phe Trp Pro 

355 360 365 

Glu Glu Asn Ala Asn Thr Phe Ser Arg Pro Met lie Lys Lys Glu Ala 

370 375 380 

Arg Ala Arg Ala Met Thr Lys Glu Glu Ala Lys Thr Lys Ala Arg Ala 
385 390 395 400 

Arg Ala Lys Gin Glu Ala Arg Ser Glu Glu Glu Ala Leu lie Gly Thr 

405 410 415 

Trp Phe Trp Ala Thr Asp Glu Ser Ser Met Ala Asp Glu Ala Ser lie 

420 425 430 

Glu Ser ser Leu Gin val Glu Asp Glu Ser lie lie Gly Ser Trp Phe 

435 440 445 

Trp Thr Glu Glu Glu Ala Ser Met Gly Thr Gly Ala Ser Ser Lys Ser 

450 455 460 

Arg Pro Arg Thr Asp Gly Glu Arg lie Gly Asp Ser Leu Phe Gly Ala 
465 470 475 480 

Arg Glu Lys Thr Ser Met Lys Thr Gly Ala Glu Ala Thr Ser Glu Ser 

485 ' 490 495 

lie Leu Ala Ala Asp Asp Glu Gin val lie lie Gly Ser Trp Phe Trp 

500 505 510 

Ala Gly Glu Glu val Asn Gin Glu Ala Glu Glu Glu Thr lie Phe Gly 

515 520 525 

Ser Trp Phe Trp val He Asp Ala Ala Ser val Glu Ser Gly val Gly 

530 535 540 

val Ser Cys Glu Ser Arg Thr Arg Ser Glu Glu Glu Glu Val lie Gly 
545 550 ~ 555 560 

Pro Trp Phe Trp Ser Gly Glu Gin val Asp lie Glu Ala Gly lie Gly 

565 570 575 

Glu Glu Ala Arg Pro Gly Ala Glu Glu Glu Thr lie Phe Gly Ser Trp 

580 585 590 

Phe Trp Ala Glu Asn Gin Thr Tyr Met Asp Cys Arg Ala Glu Thr Ser 

595 600 605 

Cys Asp Thr Met Gin Gly Ala Glu Glu Glu Glu Pro lie lie Gly Ser 

610 615 620 

Trp Phe Trp Thr Arg Val Glu Ala Cys val Glu Gly Asp val Asn Ser 
625 630 635 640 

Lys Ser Ser Leu Glu Asp Lys Glu Glu Ala Met lie Pro Cys Phe Gly 

645 650 655 

Ala Lys Glu Glu Val Ser Met Lys His Gly Thr Gly val Arg Cys Arg 

660 665 670 

Phe Met Ala Gly Ala Glu Glu Thr Asn Asn Lys Ser Cys Phe Trp Ala 

675 680 685 

Glu Lys Glu Pro Cys Met Tyr Pro Ala Gly Gly Gly Ser Trp Lys Ser 

690 695 700 

Arg Pro Glu Glu Glu Glu Asp lie val Asn Ser Trp Phe Trp ser Arg 
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705 710 715 720 

Lys Tyr Thr Lys Pro Glu Ala lie lie Gly Ser Trp Leu Trp Ala Thr 

725 730 735 

Glu Glu Ser Asn lie Asp Gly Thr Gly Glu Lys Ala Lys Leu Leu Thr 

740 745 750 

Glu Glu Glu Thr lie lie Asn Ser Trp Phe Trp Lys Glu Asp Glu Ala 

755 760 765 

lie Ser Glu Ala Thr Asp Arg Glu Glu Ser Arg Pro Glu Ala Glu Glu 

770 775 780 

Gly Asp lie val Gly Ser Trp Phe Trp Ala Gly Glu Glu Asp Arg Leu 
785 790 795 800 

Glu Pro Ala Ala Glu Thr Arg Glu Glu Asp Arg Leu Ala Ala Glu Lys 

805 ~ 810 815 

Glu Gly lie Val Gly Ser Trp Phe Gly Ala Arg Glu Glu Thr lie Arg 

820 825 830 

Arg Glu Ala Gly Ser Cys Ser Lys Ser Ser Pro Lys Ala Glu Glu Glu 

835 840 845 

Glu val lie lie Gly Ser Trp Phe Trp Glu Glu Glu Ala Ser Pro Glu 

850 855 860 

Ala Val Ala Gly val Gly Phe Glu Ser Lys Pro Gly Thr Glu Glu Glu 
865 870 875 880 

Glu lie Thr val Gly Ser Trp Phe Trp Pro Glu Glu Glu Ala Ser lie 

885 890 895 

Gin Ala Gly Ser Gin Ala val Glu Glu Met Glu Ser Glu Thr Glu Glu 

900 905 910 

Glu Thr lie Phe Gly Ser Trp Phe Trp Asp Gly Lys Glu val Ser Glu 

915 920 925 

Glu Ala Gly Pro Cys Cys Val Ser Lys Pro Glu Asp Asp Glu Glu Met 

930 935 940 

lie val Glu Ser Trp Phe Trp Ser Arg Asp Lys Ala lie Lys Glu Thr 
945 950 955 960 

Gly Thr val Ala Thr cys Glu Ser Lys Pro Glu Asn Glu Glu Gly Ala 

965 970 975 

lie val Gly Ser Trp Phe Glu Ala Glu Asp Glu val Asp Asn Arg Thr 

980 985 990 

Asp Asn Gly Ser Asn Cys Gly Ser Arg Thr Leu Ala Asp Glu Asp Glu 

995 1000 1005 

Ala lie val Gly Ser Trp Phe Trp Ala Gly Asp Glu Ala His Phe 

1010 1015 1020 

Glu Ser Asn Pro Ser Pro Val Phe Arg Ala lie Cys Arg Ser Thr 

1025 1030 1035 

Cys Ser val Glu Gin Glu Pro Asp Pro Ser Arg Arg Pro Gin Ser 

1040 1045 1050 

Trp Glu Glu Val Thr val Gin Phe Lys Pro Gly Pro Trp Gly Arg 

1055 1060 1065 

Val Gly Phe Pro Ser lie Ser Pro Phe Arg Phe Pro Lys Glu Ala 

1070 1075 1080 

Ala Ser Leu Phe Cys Glu Met Phe Gly Gly Lys Pro Arg Asn Met 

1085 1090 1095 

Val Leu Ser Pro Glu Gly Glu Asp Gin Glu Ser Leu Leu Gin Pro 

1100 1105 1110 

Asp Gin Pro Ser Pro Glu Phe Pro Phe Gin Tyr Asp Pro Ser Tyr 

1115 1120 1125 

Arg Ser val Gin Glu lie Arg Glu His Leu Arg Ala Lys Glu Ser 

1130 1135 1140 

Thr Glu Pro Glu Ser Ser Ser cys Asn Cys lie Gin Cys Glu Leu 

1145 1150 1155 

Lys lie Gly Ser Glu Glu Phe Glu Glu Leu Leu Leu Leu Met Glu 

1160 1165 1170 

Lys lie Arg Asp Pro Phe lie His Glu lie Ser Lys lie Ala Met 

1175 1180 1185 

Gly Met Arg Ser Ala Ser Gin Phe Thr Arg Asp Phe lie Arg Asp 
1190 1195 1200 
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ser 




val 


va I 


Ser 


Leu 




Gl U 


Tnr 


Leu Leu 




Tyr 


Pro 


Ser 














i ?i n 














Ser 


A 

^9 


val 


Arg 


Thr 


Ser 


Dh 




, 

G 1 u 


Asn Met 


Tl 


Arg 


Met 


Ala 












1 7TC 








i ?f n 
123U 






Pro 


D 


Tyr 


Pro 


Asn 


Leu 


A 


il e 


Il e 


Gin Thr 


Tyr 


e 


cys 


Lys 




i 








i ?2n 

124U 








1245 




va 1 


Cys 


-. 

G 1 u 


Gl u 


Tnr 


Leu 


A ' ^ 


Tyr 


Ser 


val Asp 




Pro 


Glu 


Gin 




1250 










12 b 5 




i 7fin 








Leu 




G l y 


1 1 e 


Arg 


Met 




Arg 


Hi s 


Leu Thr 




Thr 


Thr Asp 










1 97n 
12/U 






177"; 








Tyr 


u ■ 


Tnr 


Leu 


Va 1 


A I a 




Tyr 


Met 


Ser Gly 


Dh 


Leu 


Ser 


Leu 


12oU 










12ob 




i ion 
129U 








Leu 




Tnr 


Gl y 


Asn 


Al a 


Lys 


Thr 


Arg 


Phe Hi s 


Yf lr 




Lys 


Met 












1300 






liub 






Leu 




Asn 


Leu 


ser 


Gl u 




Leu 


pne 


Met Tnr 


Lys 


Gl u 


Leu 


Leu 




if in 

13 1U 










i f i c; 








1320 








Ser 




Gl u 


-. 

A l a 


va i 


ser 


i 


Phe 


1 1 e 


Gl Leu 
11 Ala 




Asn 


Arg 


Glu 




1325 










i 33n 






1335 






Glu 


Thr 




Asp 


Asn 


il e 


Gin 


il e 


val 




lie 


Phe 


Glu 


Asn 




1340 








1345 








1350 








He 


Gly 


Asn 


Asn 


He 


Lys 


Lys 


Glu 


Thr 


val Phe 


Ser 


Asp 


Asp Asp 




1355 








1360 








1365 






Phe 


Asn 


lie 


Glu 


Pro 


Leu 


He 


Ser 


Ala 


Phe His 


Lys 


Val 


Glu 


Lys 




1370 










1375 








1380 






Phe 


Ala 


Lys 


Glu 


Leu 


Gin 


Gly 


Lys 


Thr 


Asp Asn 


Gin 


Asn 


Asp 


Pro 




1385 








1390 




1395 







Glu Gly Asp Gin Glu Asn 
1400 



<210> 3 
<211> 60 
<212> PRT 
<213> Mus sp. 

<400> 3 

Ser Leu Asn Pro Val Leu Tyr Ala Phe Leu Asp Glu Asn Phe Lys Arg 

1 5 10 15 

Cys Phe Arg Gin Leu Cys Arg Thr Pro Cys Gly Arg Gin Glu Pro Gly 

20 25 30 

Ser Leu Arg Arg Pro Arg Gin Ala Thr Thr Arg Glu Arg Val Thr Ala 

35 40 45 

Cys Thr Pro Ser Asp Gly Pro Gly Gly Gly Ala Ala 
50 55 60 

<210> 4 
<211> 60 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> mu and delta opioid receptor tail chimera 
<400> 4 

lie Asp Glu Asn Phe Lys Arg Cys Phe Arg Gin Leu Cys Arg Thr Pro 

15 10 15 

Cys Gly Arg Gin Glu Pro Gin Asn Ser Ala Arg lie Arg Gin Asn Thr 

20 25 30 

Arg Glu His Pro Ser Thr Ala Asn Thr val Asp Arg Thr Asn His Gin 

35 40 45 

Leu Glu Asn Leu Glu Ala Glu Thr Ala Pro Leu Pro 
50 55 60 

<210> 5 
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<211> 2517 
<212> DNA 
<213> Homo sapiens 

<400> 5 

atgactgggg cagagattga gcctagtgcc caggccaagc ctgaaaagaa ggctggggaa 60 

gaggttatcg ctgggcctga gagagagaat gatgtccctc tggtggtcag acccaaggtt 120 

aggacccagg caactactgg ggcaaggccc aaaactgaga ccaagtctgt gcctgcggca 180 

aggcccaaaa ctgaggccca agcaatgtct ggggcaaggc ccaaaactga ggtccaagta 240 

atgggtggtg caagacccaa aacggaggct caaggaatca caggggccag gcccaaaacc 300 

gatgccaggg cagtaggtgg cgctcgttct aaaactgatg ccaaggcaat ccctggagca 360 

aggcccaagg atgaggccca ggcatgggcc cagagtgaat ttgggactga agcagtgtca 420 

caggcagaag gagtgtccca gactaatgcc gttgcttggc cactggccac tgctgagtct 480 

ggatcagtta ctaaatctaa gggcctgtct atggatagag aactagtcaa tgtggatgct 540 

gaaacctttc ctggcaccca gggtcagaaa ggaatccagc cctggtttgg accaggggag 600 

gagactaata tggggtcttg gtgctattcc aggcccaggg ccagagagga ggcctctaat 660 

gagtctgggt tctggtcagc agatgagacc tctacagcgt cttctttctg gactggagaa 720 

gagacaagtg tcagatcatg gcccagggaa gagtccaata ccaggtccag gcacagggct 780 

aaacatcaga ctaatcccag gtccaggccc agatccaagc aagaagccta tgttgattcc 840 

tggtctggat ctgaggatga ggccagcaac ccattctcct tctgggttgg agaaaatacc 900 

aataacttgt tcaggcccag agtcagggag gaggcaaata tcaggtccaa gctcaggaca 960 

aatagagaag attgttttga atctgagtct gaagatgagt tctataagca gtcctgggtt 1020 

ttgcctggag aagaggccaa tagtagattc aggcacagag acaaagaaga tcctaatact 1080 

gccttgaaac tcagggccca gaaagatgtt gacagtgata gggtcaaaca agaacccagg 1140 

tttgaggagg aagtcattat tgggtcctgg ttctgggcag aaaaagaggc cagtttggag 1200 

ggtggagctt cagcaatctg tgaatctgag ccaggaactg aggagggggc cattggcgga 1260 

tccgcgtact gggctgagga aaagtccagt ttgggggctg tggccagaga agaggccaag 1320 

ccggagtctg aagaagaggc catatttggg tcctggttct gggacagaga tgaggcctgc 1380 

tttgacctaa atccctgtcc tgtgtacaag gtcagtgata ggttcagaga tgcagctgag 1440 

gagcttaatg catcctccag gccccaaacc tgggacgagg tcactgttga attcaaacct 1500 

ggtctttttc atggggttgg cttccgatcc acaagcccct ttggaattcc cgaagaggct 1560 

tctgaaatgc ttgaggcaaa gcccaagaac ctggaactta gcccagaagg agaagagcag 1620 

gaatctttgc ttcagcctga tcagcctagt cctgagttca catttcagta tgatccttcc 1680 

taccggtcag tccgggaaat tcgagagcat cttagggcca gggagagtgc agagtctgag 1740 

agttggtcct gcagctgcat acaatgtgag ctgaaaattg gttctgaaga gtttgaagaa 1800 

ttccttttat taatggacaa aattcgggat ccttttattc atgaaatatc taaaattgca 1860 

atgggtatga gaagtgcttc tcaatttacc cgagatttca ttcgagattc aggtgttgtc 1920 

tcacttattg aaaccttgct taattatcca tcctctagag ttaggacaag ttttttggaa 1980 

aatatgattc acatggctcc accttatcca aatctaaaca tgattgagac attcatatgt 2040 

caagtgtgtg aggaaaccct tgcacatagt gtggattccc ttgagcagct gactggaata 2100 

aggatgctta gacacctcac tatgactatt gactatcaca cactgattgc caactatatg 2160 

tccgggtttc tctccttatt aaccacagcc aatgcgagaa cgaagtttca cgttctgaaa 2220 

atgctattga atttgtctga aaatcctgct gtggcaaaaa aactattcag tgccaaagct 2280 

ctttcaatat ttgtgggtct ctttaacata gaagagacaa atgataatat tcaaattgtt 2340 

attaaaatgt ttcagaatat cagtaacatt ataaaaagtg gaaagatgtc cttaattgat 2400 

gatgatttca gtcttgagcc gcttatttct gcatttcgtg aatttgagga gttagctaag 2460 

caactacaag cccaaataga caaccaaaat gatcctgagg tgggacaaca aagttaa 2517 

<210> 6 

<211> 838 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Thr Gly Ala Glu lie Glu Pro Ser Ala Gin Ala Lys Pro Glu Lys 

15 10 15 

Lys Ala Gly Glu Glu val lie Ala Gly Pro Glu Arg Glu Asn Asp Val 

20 25 30 

Pro Leu Val val Arg Pro Lys Val Arg Thr Gin Ala Thr Thr Gly Ala 

35 40 45 

Arg Pro Lys Thr Glu Thr Lys Ser val Pro Ala Ala Arg Pro Lys Thr 

50 55 60 

Glu Ala Gin Ala Met Ser Gly Ala Arg Pro Lys Thr Glu Val Gin Val 
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65 70 75 80 

Met Gly Gly Ala Arg Pro Lys Thr Glu Ala Gin Gly lie Thr Gly Ala 

85 90 95 

Arg Pro Lys Thr Asp Ala Arg Ala Val Gly Gly Ala Arg Ser Lys Thr 

100 105 110 

Asp Ala Lys Ala lie Pro Gly Ala Arg Pro Lys Asp Glu Ala Gin Ala 

115 120 125 

Trp Ala Gin Ser Glu Phe Gly Thr Glu Ala val Ser Gin Ala Glu Gly 

130 135 140 

val Ser Gin Thr Asn Ala val Ala Trp Pro Leu Ala Thr Ala Glu Ser 
145 150 155 160 

Gly Ser Val Thr Lys Ser Lys Gly Leu Ser Met Asp Arg Glu Leu Val 

165 170 175 

Asn Val Asp Ala Glu Thr Phe Pro Gly Thr Gin Gly Gin Lys Gly lie 

180 185 190 

Gin Pro Trp Phe Gly Pro Gly Glu Glu Thr Asn Met Gly Ser Trp Cys 

195 200 205 

Tyr Ser Arg Pro Arg Ala Arg Glu Glu Ala Ser Asn Glu Ser Gly Phe 

210 215 220 

Trp Ser Ala Asp Glu Thr Ser Thr Ala Ser Ser Phe Trp Thr Gly Glu 
225 230 235 240 

Glu Thr Ser val Arg Ser Trp Pro Arg Glu Glu Ser Asn Thr Arg Ser 

245 250 255 

Arg His Arg Ala Lys His Gin Thr Asn Pro Arg Ser Arg Pro Arg Ser 

260 265 270 

Lys Gin Glu Ala Tyr val Asp Ser Trp Ser Gly Ser Glu Asp Glu Ala 

275 ' 280 285 

Ser Asn Pro Phe Ser Phe Trp val Gly Glu Asn Thr Asn Asn Leu Phe 

290 295 300 

Arg Pro Arg Val Arg Glu Glu Ala Asn lie Arg Ser Lys Leu Arg Thr 
305 310 315 320 

Asn Arg Glu Asp Cys Phe Glu ser Glu Ser Glu Asp Glu Phe Tyr Lys 

325 330 335 

Gin Ser Trp val Leu Pro Gly Glu Glu Ala Asn Ser Arg Phe Arg His 

340 345 350 

Arg Asp Lys Glu Asp Pro Asn Thr Ala Leu Lys Leu Arg Ala Gin Lys 

355 360 365 

Asp Val Asp Ser Asp Arg val Lys Gin Glu Pro Arg Phe Glu Glu Glu 

370 375 380 

val lie lie Gly Ser Trp Phe Trp Ala Glu Lys Glu Ala Ser Leu Glu 
385 390 395 400 

Gly Gly Ala Ser Ala lie Cys Glu Ser Glu Pro Gly Thr Glu Glu Gly 

405 410 415 

Ala lie Gly Gly Ser Ala Tyr Trp Ala Glu Glu Lys Ser Ser Leu Gly 

420 425 430 

Ala val Ala Arg Glu Glu Ala Lys Pro Glu Ser Glu Glu Glu Ala lie 

435 440 445 

Phe Gly Ser Trp Phe Trp Asp Arg Asp Glu Ala Cys Phe Asp Leu Asn 

450 455 460 

Pro Cys Pro val Tyr Lys val Ser Asp Arg Phe Arg Asp Ala Ala Glu 
465 470 475 480 

Glu Leu Asn Ala Ser Ser Arg Pro Gin Thr Trp Asp Glu val Thr val 

485 490 495 

Glu Phe Lys Pro Gly Leu Phe His Gly val Gly Phe Arg Ser Thr Ser 

500 505 510 

Pro Phe Gly lie Pro Glu Glu Ala Ser Glu Met Leu Glu Ala Lys Pro 

515 520 525 

Lys Asn Leu Glu Leu Ser Pro Glu Gly Glu Glu Gin Glu Ser Leu Leu 

530 535 540 

Gin Pro Asp Gin Pro Ser Pro Glu Phe Thr Phe Gin Tyr Asp Pro Ser 
545 550 555 560 

Tyr Arg Ser val Arg Glu lie Arg Glu His Leu Arg Ala Arg Glu Ser 
565 570 575 
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Ala Glu Ser Glu Ser Trp Ser Cys Ser Cys lie Gin Cys Glu Leu Lys 

580 585 590 

lie Gly Ser Glu Glu Phe Glu Glu Phe Leu Leu Leu Met Asp Lys lie 

595 600 605 

Arg Asp Pro Phe lie His Glu lie Ser Lys lie Ala Met Gly Met Arg 

610 615 620 

Ser Ala Ser Gin Phe Thr Arg Asp Phe lie Arg Asp Ser Gly Val val 
625 630 635 640 

Ser Leu lie Glu Thr Leu Leu Asn Tyr Pro ser Ser Arg Val Arg Thr 

645 650 655 

Ser Phe Leu Glu Asn Met lie His Met Ala Pro Pro Tyr Pro Asn Leu 

660 665 670 

Asn Met He Glu Thr Phe lie Cys Gin val Cys Glu Glu Thr Leu Ala 

675 680 685 

His Ser Val Asp Ser Leu Glu Gin Leu Thr Gly lie Arg Met Leu Arg 

690 695 700 

His Leu Thr Met Thr lie Asp Tyr His Thr Leu lie Ala Asn Tyr Met 
705 710 715 720 

Ser Gly Phe Leu Ser Leu Leu Thr Thr Ala Asn Ala Arg Thr Lys Phe 

725 730 735 

His val Leu Lys Met Leu Leu Asn Leu Ser Glu Asn Pro Ala val Ala 

740 745 750 

Lys Lys Leu Phe Ser Ala Lys Ala Leu Ser lie Phe Val Gly Leu Phe 

755 760 765 

Asn lie Glu Glu Thr Asn Asp Asn lie Gin lie val lie Lys Met Phe 

770 775 780 

Gin Asn lie Ser Asn lie He Lys Ser Gly Lys Met Ser Leu lie Asp 
785 790 795 800 

Asp Asp Phe Ser Leu Glu Pro Leu lie Ser Ala Phe Arg Glu Phe Glu 

805 810 815 

Glu Leu Ala Lys Gin Leu Gin Ala Gin lie Asp Asn Gin Asn Asp Pro 

820 825 830 

Glu val Gly Gin Gin ser 
835 

<210> 7 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> opioid peptide DADLE 
<220> 

<221> MISC_FEATURE 
<222> (2).. (2) 
<223> xaa = D-Ala 

<220> 

<221> MISC_FEATURE 
<222> C5)..(5) 
<223> xaa = D-Leu 

<400> 7 

Tyr xaa Gly Phe xaa 
1 5 

<210> 8 
<211> 1491 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> coding sequence for cGASPl (C-terminal 497 residues of GASPl) . 
<400> 8 

tcagagactg aagaggaaac catttttggg tcctggttct gggatggaaa agaagtcagt 60 

gaagaagcag gaccatgctg tgtatccaag ccagaggatg atgaagagat gattgttgag 120 

tcctggttct ggtctagaga caaagccatt aaggaaactg gaactgtggc cacctgtgag 180 

tccaagccag aaaatgagga aggggccatt gttgggtctt ggtttgaggc tgaagatgag 240 

gtagataaca ggactgacaa tggaagcaac tgtgggtcca ggacattagc tgatgaagat 300 

gaggccatag tggggtcctg gttctgggca ggagatgagg cccattttga atcaaatcct 360 

agccccgtgt tcagggccat ttgcaggtcc acgtgttcag ttgaacagga gcctgatcct 420 

tcacgcaggc ctcagagttg ggaggaggtc actgttcagt tcaagcctgg tccatggggt 480 

agggtcggct tcccatctat aagccccttt agatttccga aagaggcagc atctttattc 540 

tgtgaaatgt ttgggggcaa acccaggaac atggtactta gcccagaagg ggaagatcag 600 

gaatctttgc ttcagcctga tcagcctagt cctgagttcc catttcagta tgatccttcc 660 

tacaggtcag tccaggaaat tcgagagcat cttagggcca aggagagtac agagcctgag 720 

agttcatcct gtaactgcat acaatgtgag ctgaaaattg gttctgaaga gtttgaagaa 780 

ctccttttat taatggaaaa aattcgggat ccttttattc atgaaatatc taaaatcgca 840 

atgggtatga gaagtgcttc tcaatttacc cgagatttca ttcgagattc aggtgttgtc 900 

tcacttattg aaaccttgct taattatccg tcctcccgag ttagaacaag ttttttggaa 960 

aatatgattc gcatggcccc accttatccg aatctaaaca taattcagac atacatatgt 1020 

aaagtgtgtg aggaaaccct tgcttatagc gtggattccc cggaacagct gtctggaata 1080 

aggatgatta gacatctcac tactactact gactatcaca cactggttgc caattatatg 1140 

tctgggtttc tctccttatt agctacaggc aatgccaaaa caaggtttca tgttttgaaa 1200 

atgctactga atttgtctga aaatcttttc atgacaaaag aactactcag tgctgaagca 1260 

gtgtcagaat ttataggcct ctttaacagg gaagagacaa atgacaatat tcaaattgtt 1320 

cttgcaatat ttgagaatat tggcaacaat atcaaaaaag aaacagtgtt ctctgatgat 1380 

gatttcaata ttgagccgct tatttctgca ttccacaaag ttgagaaatt tgctaaggaa 1440 

ctgcaaggca aaacagacaa tcaaaatgac cctgaagggg accaagaaaa t 1491 

<210> 9 
<211> 497 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> cGASPl (C-terminal 497 residues of GASPl) 
<400> 9 

Ser Glu Thr Glu Glu Glu Thr lie Phe Gly Ser Trp Phe Trp Asp Gly 

1 5 10 15 

Lys Glu Val Ser Glu Glu Ala Gly Pro Cys Cys val Ser Lys Pro Glu 

20 25 30 

Asp Asp Glu Glu Met lie val Glu Ser Trp Phe Trp Ser Arg Asp Lys 

35 40 45 

Ala lie Lys Glu Thr Gly Thr val Ala Thr Cys Glu Ser Lys Pro Glu 

50 " 55 60 

Asn Glu Glu Gly Ala lie val Gly Ser Trp Phe Glu Ala Glu Asp Glu 
65 70 75 80 

val Asp Asn Arg Thr Asp Asn Gly Ser Asn Cys Gly Ser Arg Thr Leu 

85 90 95 

Ala Asp Glu Asp Glu Ala lie val Gly Ser Trp Phe Trp Ala Gly Asp 

100 105 110 

Glu Ala His Phe Glu Ser Asn Pro Ser Pro val Phe Arg Ala lie Cys 

115 120 125 

Arg Ser Thr Cys Ser val Glu Gin Glu Pro Asp Pro Ser Arg Arg Pro 

130 "" 135 140 

Gin Ser Trp Glu Glu val Thr val Gin Phe Lys Pro Gly Pro Trp Gly 
145 150 155 160 

Arg val Gly Phe Pro Ser lie Ser Pro Phe Arg Phe Pro Lys Glu Ala 

165 170 175 

Ala Ser Leu Phe Cys Glu Met Phe Gly Gly Lys Pro Arg Asn Met Val 
180 185 190 
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Leu Ser Pro Glu Gly Glu Asp Gin Glu Ser Leu Leu Gin Pro Asp Gin 

195 200 205 

Pro Ser Pro Glu Phe Pro Phe Gin Tyr Asp Pro Ser Tyr Arg Ser val 

210 215 220 

Gin Glu lie Arg Glu His Leu Arg Ala Lys Glu Ser Thr Glu Pro Glu 
225 230 235 240 

Ser Ser Ser Cys Asn Cys lie Gin Cys Glu Leu Lys lie Gly Ser Glu 

245 250 255 

Glu Phe Glu Glu Leu Leu Leu Leu Met Glu Lys lie Arg Asp Pro Phe 

260 265 270 

lie His Glu lie Ser Lys lie Ala Met Gly Met Arg Ser Ala Ser Gin 

275 280 285 

Phe Thr Arg Asp Phe lie Arg Asp Ser Gly val val Ser Leu lie Glu 

290 295 300 

Thr Leu Leu Asn Tyr Pro Ser Ser Arg val Arg Thr Ser Phe Leu Glu 
305 310 315 320 

Asn Met lie Arg Met Ala Pro Pro Tyr Pro Asn Leu Asn lie lie Gin 

325 330 335 

Thr Tyr lie Cys Lys val Cys Glu Glu Thr Leu Ala Tyr Ser Val Asp 

340 345 350 

Ser Pro Glu Gin Leu Ser Gly lie Arg Met lie Arg His Leu Thr Thr 

355 360 365 

Thr Thr Asp Tyr His Thr Leu val Ala Asn Tyr Met Ser Gly Phe Leu 

370 375 380 

Ser Leu Leu Ala Thr Gly Asn Ala Lys Thr Arg Phe His Val Leu Lys 
385 390 395 400 

Met Leu Leu Asn Leu Ser Glu Asn Leu Phe Met Thr Lys Glu Leu Leu 

405 410 415 

Ser Ala Glu Ala Val Ser Glu Phe lie Gly Leu Phe Asn Arg Glu Glu 

420 425 430 

Thr Asn Asp Asn lie Gin lie Val Leu Ala lie Phe Glu Asn lie Gly 

435 440 445 

Asn Asn lie Lys Lys Glu Thr val Phe Ser Asp Asp Asp Phe Asn lie 

450 ' 455 460 

Glu Pro Leu lie Ser Ala Phe His Lys val Glu Lys Phe Ala Lys Glu 
465 470 475 480 

Leu Gin Gly Lys Thr Asp Asn Gin Asn Asp Pro Glu Gly Asp Gin Glu 
485 490 495 

Asn 
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